face appeared to be relatively small, the chin receding and the lower lip well behind the upper. We tried the effect of pinching the nose between the finger and thumb; for about 20 seconds the babies slept on peacefully, then they began to struggle and to cry. The mouth was not opened till the moment of crying, except in the case of one child who was sleeping with the lips apart, and in his case the mouth was further opened and an inspiration taken before crying commenced. How great the urge for nose-breathing is in the very young is shown by a case of congenital obstruction of the post-nasal orifices recorded by C. W. Richardson. He was called to a new-born infant and tells how it would be at rest for a moment with lips closed and cheeks slightly indrawn and then struggle for air with its face suffused. Almost immediately it would begin to cry and the dyspncea being thus relieved, it would settle down quietly until the cycle commenced again. Only if the lower lip was depressed would the child breathe through its mouth without crying. By relays of assistants the lips were kept apart and at the end of its second week of life the child had learned to maintain mouth-breathing. Richardson suggests that some children with congenital obstruction of both posterior nasal orifices never succeed in breathing at all and are still-born.
The absence of mouth-breathing where anticipated.-It surprised us greatly to discover how very few of those children who habitually have their mouths open really make use of them for respiration under ordinary circumstances.
We tested fifty-four children who had the mouth open by day. They comprised those who came to the out-patient department before operation for tonsils and adenoids, and those admitted to the children's ward for other conditions. In ten the mouth was used for breathing by day; seven used the mouth as accessory to the nose; three used the mouth only; but at night three of the ten used the nose only. The remaining forty-four had the mouth open by day but breathed only through the nose. Of these, thirty were tested at night when asleep; two used the mouth only; four both the nose and mouth; twenty-four used the nose alone, and of these five had the mouth shut.
Several adults who had their mouths open habitually were tested by day, but in each case the nose only was used for respiration. In old age, especially when the teeth are lost, the mouth is often open at night. Negus has shown that in many animals, especially those with a highly developed olfactory sense, the epiglottis is long and is in contact with the soft palate so as effectively to shut off the airway from the mouth, but at no stage in development is this the case in man. Therefore, as there is no difficulty in mouth-breathing for mechanical reasons, the urge to nasal respiration must be regarded as physiological. Darwin has pointed out that " the adult man can in fact draw a full deep inspiration much more easily through the widely open mouth than through the nostrils." And yet not only man, but-apparently without exception-all mammals, birds, and reptiles, breathe through the nose in quiet respiration and in sleep. Possibly the continuous exercise of the sense of smell may be of value to the organism. It would seem more likely however, that mouthbreathing animals have not survived, because of the value of the nose in cleansing the air and thus protecting the individual from throat and lung affections. Possibly in the past, variations of species acquiring the easier habit of mouth-breathing may have been wiped out by intercurrent disease.
The normal nose and nasopharynx.-The mucous membrane of the normal nose contains erectile tissue which is usually present in largest amount on the inner surface of the inferior turbinated bones. Catarrhal infections or a warm, moist atmosphere may produce swelling of this tissue. The septum nasi lies in the middle line and is not deviated to either side. There is often some thickening at the junction of the vomer and perpendicular plate of the ethmoid, opposite the anterior ends of the middle turbinates. The upper regions of the nose vary anatomically a good deal in normal subjects. Keith is of opinion that considerable changes have 1344 in taken place in the normal nose and face since the Roman period. Civilized man of to-day possesses a smaller face with less defined features than the more primitive type. It would seem probable that diminished use of the muscles of mastication is mainly responsible for this.
To what extent, if any, adenoid tissue is present in the nasopharynx of the normal child is uncertain. A few years ago one of us had occasion to examine with the mirror the nasopharynx of each of some five or six hundred London schoolboys of 12 to 16 years of age. An appreciable amount of adenoid tissue was present in the nasopharynx of a large percentage, and this was true of many of those who had had their adenoids removed by operation. The percentage of children in whom definite adenoids are present is given differently by different authorities and varies between 62% and 10-2%. Burger, by compiling the statistics of many observers, concludes that adenoids are present in some 29 * 8% of children. We must not forget, however, that there is much diversity of opinion as to the exact stage at which adenoid tissue in the nasopharynx should be regarded as pathological.
Normal mouth.-The normal mouth must be fully understood in order to comprehend changes which can be regarded as pathological. Evolution of the jaws implies a changing normal. These changes are gradual, but at any one period it should be possible to conceive an ideal normal, which should be most favourable to the individual both for function and for prevention of disease. In infants the mouth is remarkably unformed as compared with that of the adult. Shortly after birth all individuals possess a resemblance in the arrangements of the lips and in the position of the mandible, which is placed rather far back relative to the whole face. The lips are somewhat everted, the lower being definitely behind the upper; together they have a triangular appearance. The roof of the mouth is flat, with little more than an indication of the alveolar ridges. The mandible is small and extremely mobile. The act of sucking itself, whether food be taken or not, means that the tongue must come into contact with the palate, the soft palate is depressed, the lips and cheeks are drawn inwards. This action must play an important part in development of all the structures concerned. The potentialities of growth exist, but the moulding of the parts is largely dependent upon mechanical factors which are due to the action of the muscles of the tongue, of mastication and of facial expression. Temporary dentition.-The eruption of the temporary teeth provides a further mechanical stress upon the bones of the face and skull by the pressure exerted and the necessary resistance when the teeth are occluded. The tension of the muscles through their attachments to the bones of the skull, face, and mandible, becomes more important as a moulding influence. Prior to eruption of the permanent dentition, increase in size of the arches with spacing of the maxillary temporary incisors occurs; the rounding of the arch depends upon action of the tongue. The growth and advancement of the mandible provide more space for the first permanent molars in both vertical and horizontal planes. Evidence of this change in the mandible is obtained by observing that the temporary incisors show signs of attrition upon their free margins. The mandible and the maxilla,, through the occlusion of the teeth, possess a much more definite relationship, but the small cusps of the temporary molars still allow of great latitude of movement. If the edge-toedge occlusion of the incisors has not taken place, the limitation of movement is much greater. Locking of the lower incisors behind the upper ones should be regarded as pathological if at all marked, as this is evidence of failure of the mandible to advance. Permanent dentition.-At approximately the seventh year, by the eruption of the first permanent molars, the relationship of the mandible to the maxillm is fixed more definitely by the interlocking of the large cusps of these teeth. About onethird of the mandibular molar should be in advance of that of the maxilla. This relationship, and the full eruption of the teeth in the vertical plane is of the utmost importance, and should take place at this stage, although it cannot yet be regarded as complete.
In the adult the ideal conditions are fulfilled when the teeth are arranged with perfect alignment in rounded arches and with the crowns free from the gum, which is firaily attached to the bone, the thin margin being well protected by the overhanging bulge of the enamel of the tooth. The arch of the alveolar bone should be approximately as large as that of the crowns of the teeth with vertical implantation of their roots.
The oral cavity should be free from air, the tongue should occupy the area inside the dental and alveolar arches, whilst the lips and cheeks should be in close contact with the outer side of the arches.
The oral cavity and its sphincters.-There are two portals to the oral cavity: the lips anteriorly, and the tongue, soft palate and pillars of the fauces posteriorly; these we have called respectively the anterior and posterior sphincters of the oral cavity. The movements of the mandible and of the floor of the mouth provide two further factors, which can cause variation in the form and size of the oral cavity.
By the act of sucking or swallowing the lips are closed, the tongue is brought into contact with the palate and the inner aspects of the dental and alveolar arches, the soft palate is depressed, and the lips and cheeks are brought into contact with the outer aspects of the dental and alveolar arches, whilst the saliva provides the moisture necessary to complete the obliteration of air. The negative pressure produced in this manner constitutes, in our opinion, the most important feature for the development of the normal growing mouth and for prevention of local disease. The maintenance of a negative pressure is dependent upon the action of the tongue. It was realized as important by Metzger and other German workers.
The moulding of the arches by the tongue, as was pointed out by Sim Wallace, is of the greatest significance. The depression of the soft palate and the fixation of the mandible in the normal position aid respiration by opening the airway, whilst the parts suspended from the mandible and the hyoid bone are maintained in a correct position. During inactivity the muscles of mastication by their tone help to support the mandible.
The tension of the lips and cheeks maintains a more healthy condition of the gums than where relaxation occurs. That negative pressure occurs in the mouth can be demonstrated in many ways. Donders used a manometer to show this, and we devised a special apparatus connected with a water manometer; fifty-four cases were tested, those with a negative pressure recorded an average of 10 cm. of water Its use was not always easy on account of the consciousness of the individual tested, but by waiting for a sufficient period of time a fairly accurate reading was obtained. In cases where a negative pressure was absent there was failure of either the anterior or posterior oral sphincter, or of both.
During rest it is usual for the teeth to be just apart, but during swallowing they are brought together. Slight dropping of the mandible, the sphincters remaining closed, will add to the negative pressure and so more firmly hold the soft palate to the tongue and the lips and cheeks to the teeth and jaws. By pulling down the lower lip when the mouth is closed the pull of the negative pressure can be detected and the noise of air entering the mouth can be heard when the lips are forcibly separated.
The pad of tissue which frequently is seen to project from the tongue-or cheek into a space resulting from an absent tooth, is further evidence of negative pressure.
The swallowing of food and saliva demands closure of the lips and the creation of a negative pressure in the oral cavity. The amount of saliva secreted daily is from one to two litres. It maintains the moist condition of the mouth and its frequent secretion demands repeated acts of swallowing. The constant 1346 £?9 irrigation of the mouth with saliva and the frequent swallowing necessary, aid considerably in keeping the mouth healthy; it certainly assists in the removal of food particles by the action of the tongue, lips and cheeks. The saliva with its mucin must be a valuable lubricant and protection to the teeth and gums, in fact a properly lubricated mouth will hardly allow of actual contact between food and teeth and gums, except on the crushing surfaces of the teeth. The loss of this irrigation of the teeth, which are exposed to the air when the anterior oral sphincter fails, greatly favours pathological changes in the teeth and in their supporting structures.
Conditions associated with failure of the oral sphincters.-In the past it has generally been concluded that because an individual has his lips apart he of necessity breathes through his mouth. That this is not the case has been already pointed out. Certain abnormal and pathological conditions usually described as associated with mouth breathing are, therefore, more correctly enumerated as accompaniments of failure of one or both of the oral sphincters.
External appearance.-The lower part of the face is generally expressionless. A striking change in appearance occurs during animation, as in smiling.
Anteriorly: Nose usually small, with wide bridge, which is but little raised from the face. Prominence of ale less marked than normal. The orifice is small and tends to be rounded, whilst if the nose is large the orifice is slit-like. The tip may have an upward tend if the nose is small. Central area of face: flat and relatively small. Cheek bones: less prominent than normal. Upper lip: short and everted in certain types. Lower lip: pendulous and thickened. Both lips often dry and cracked. Chin: small, rounded and receding. Neck; frequently a fold beneath the chin (double chin).
Lateral aspect: The face runs into the neck, and there is often a definite bulge below the mandible which appears to be displaced backward. The angle of the mandible is not distinct. The ramus of the jaw appears to be relatively shorter, so that the angle of the jaw is nearer to the zygoma than normal.
Internal conditions.-Nose: usually narrow from side to side, especially above; septum, often deviated, as if bent in the vertical plane. The anterior end is often deflected from the middle line. Turbinals: The mucous membrane is frequently thickened. In the nasopharynx the Eustachian cushions are often approximated.
Adenoids and nasal obstruction.-Contrary to the generally accepted view, we are of opinion that nasal obstruction is rarely caused by adenoids. Too often in the past cases of children with lips apart have been diagnosed as " adenoids " and hurried off to operation; it is not surprising that some adenoids have been found, as adenoid tissue is present in the nasopharynx of most children. It is true that in a few cases the lymphoid tissue of the nasopharynx is so much increased in amount that it blocks the airway. Most of the children, however, who are diagnosed as cases of " adenoids" and benefited by operation have a mass of lymphoid tissue in the nasopharynx of such a size that it could not possibly cause any obstruction. We have been impressed by the fact that in very few of the cases we have seen with open mouth is the airway in any part of the nose or nasopharyux less than that through the open glottis. It is very difficult to see, therefore, how real obstruction could be caused by the adenoids. Moreover, in very many cases the open-mouth habit continues, in spite of the removal of adenoids, unless the child is instructed and trained otherwise. We have made many attempts to estimate the amount of airway through the nose but have so far failed to devise any satisfactory method which is of sufficient accuracy for comparison. In this country the term " adenoid facies " has been used to describe a particular facial appearance in children and adults in which most of the characteristics already defined are pronounced. Such a facial appearance may be present without adenoids, and without any history of their ever having been removed. In our opinion it is an example of the habit of the open mouth which has developed in early life in a particular type of individual.
A good deal has been written recently regarding nature and causation of adenoids.
By some they are regarded as part of a general enlargement of all the lymphoid tissue throughout the body, a condition to which the name "exudative diathesis " has been given. By others they are looked upon as Nature's reaction to local sepsis. The committee set up by the Board of Education to inquire into the incidence of and conditions associated with enlarged tonsils and adenoids came to the conclusion that while slight hypertrophy of the pharyngeal tonsil.was not associated with other indications of deficiency of vitamin D, marked hypertrophy probably was. They suggest, however, that as a sufficiency of vitamin A is necessary to maintain a healthy condition of the mucous membrane, an insufficient supply of this vitamin might predispose to an overgrowth of lymphoid tissue in the nasopharynx.
Any theory of the oetiology of adenoid3 must explain the fact that they may be present and give rise to symptoms within a few days of birth, and also the extraordinary improvement in general health which not infrequently follows the removal of a mass which is insufficient in size to cause nasal obstruction.
Adenoids are said to develop frequently after infectious fevers. Infection of the nasopharynx is common in these fevers, and an increase of the lymphoid tissue might be expected to result if adenoids are due to chronic infection. We have not been able, so far, to investigate the condition of the nasopharynx of patients before and after such a fever, so as to ascertain whether the adenoids do really increase in size, or whether the condition observed is due to the development of the open-mouth habit, from muscular weakness or other cause induced by the illness.
Changes in the mouth.-When a careful examination is made of "mouthbreathers," conditions are found to be far less simple than would at first appear, considerable variation depending upon the different forces operating. Presence of a negative pressure in the oral cavity, during periods of rest, is the most important factor in these cases. The negative pressure may be only slight, but when present, well-formed arches are found. If it fails, a sequence of events results with all the changes recognized as due to mouth-breathing.
The most important changes are associated with the position and the action of the tongue. Various deformities can be explained according to the relationship of the tongue to the palate and the dental arches. The loss of negative pressure may be due to failure of the anterior oral sphincter (lips), the posterior oral sphincter (soft palate and tongue), or of both, each resulting in a particular type of deformity.
Before discussing these types, a condition in some degree common to all is best described here.
Failure of mandible to advance.-As was shown by Metzger, with a negative pressure in the oral cavity, the mandible and the soft parts attached are supported by atmospheric pressure, in addition to the tone of the muscles of mastication. When the former fails, the mandible, with the tissues attached, is pulled downwards and backwards as is well seen under an anaesthetic and in the post-mortem subject. The mandible is supported chiefly by muscles attached to the posterior half of the body of the bone. The fulcrum of movement is at the two condyles, the hindmost part of the bone. The hyoid bone is in a plane in front of the coronoid processes, i.e., anterior to the insertion of the powerful muscles of mastication. Muscles from the hyoid are attached to the inner side of the mandible both in front and at the sides.
The hyoid gives attachment to muscles from the tongue and from the larynx, so that with absence of negative pressure in the oral cavity the weight of the structures supported by the mandible holds it in a backward position and brings about the postnormal occlusion so frequently present in so-called "mouth-breatbers." It also allows the base of the tongue to fall back, thus diminishing the airway. This position has a most important influence upon the molar teeth which are prevented from complete eruption in a vertical direction, as occlusion occurs too soon. In such cases the normal growth is impaired.
That the explanation given is probable can be demonstrated by the use of appliances which correct the position of the mandible and allow of eruption of the molars. Also if orthodontic treatment is undertaken without correction of the imperfect vertical development, failure supervenes. The most disastrous results follow an attempt at correction by extraction of teeth; in fact, the deformity is increased and the results may be appalling.
Failure of oral sphincters-Returning to the failure of the oral sphincters: if the lips are just apart, i.e., failure of the anterior sphincter, and the tongue is in contact with the palate whilst the posterior sphincter is closed, the loss of negative pressure occurs within the lips only. The mandible is usually normal posteriorly but the arches are rounded, the bite is too close and the mandibular incisors impinge on the palate. The maxillary incisors may project, particularly if the lower lip is inside them. Quite frequently they are more or less vertical or even slope inwards. The palate is flat.
When the anterior oral sphincter fails and the tongue is not in contact with the palate, except at the back, the posterior sphincter being closed, there is marked deformity in the anterior part of the mouth. The palate is high.
When the posterior sphincter fails alone, the deformity in the mouth is not so marked, but failure of this sphincter, the anterior being closed, does not admit of negative pressure being maintained in the mouth.
When both sphincters fail, some air passes through the mouth as well as the nose during respiration; there is marked deformity. Absence of the tongue, during rest, against the palate leads to failure in moulding the maxillary arch and there may be deformity of the mandibular arch in those cases where the tongue is raised above the level of the mandibular teeth.
As a result of the action of the tongue it is unusual to find marked deformitv in the posterior part of either arch, although the maxillary arch may be narrower than normal whilst the mandibular molars may have an inward inclination. A careful consideration of the action of the oral sphincters, the tongue, lips, cheeks, and other mechanical forces will provide an explanation of the deformities to be met with. Tension ridges.-Examination of the teeth and gums will determine in most cases the exact position assumed by the lips, cheeks and tongue when the oral sphincters fail.
The surfaces of the teeth, exposed to the air, fail to be cleansed by constant irrigation with saliva and by friction of the soft parts. A deposit of debris, materia alba, is present even in well-cared-for mouths, and calculus or tartar can always be detected beneath the gingival margin. Also they are frequently stained, particuilarly at the necks. The level at which the lip lies can be readily detected by observing the area stained.
Where the mucous membrane and gums, particularly the latter, are compressed by the lips, cheek and tongue, they present a smooth, firm surface; where the tissues are not compressed, they become swollen and cedematous. At the junction between the compressed and uncompressed areas a definite ridge can be seen, formerly called by one of us a "lip ridge," but better described as a "tension ridge." The ridge is most readily seen beneath the lip when the anterior sphincter has failed. The gum surface on which the lip rests is smooth and firm, whilst the gum exposed to the air presents a characteristic swollen appearance ; the ridge defining the areas is the " tension ridge." Where the lips and cheeks are lax a tension ridge is present along the alveolar margin even to the last molar. The failure of either sphincter will produce such a condition. Similar ridges may be found on the lingual aspect of the arches. Sometimes large masses of thickened muco-periosteum are found around the maxillary molars in individuals who rarely place the tongue upon the back of tbc bard palate. Failure of the oral sphincters is always present in these cases.
The teision ridge lies frequently in a line along the necks of the incisor teeth, the swollen part corresponding with the papillse. This results from either the upper or lower lip being the more retracted.
In those whose sphincters habitually fail, swallowing, with the production of a negative pressure, is followed by relaxation and the entrance of air; atmospheric pressure is not established throughout the whole mouth, the posterior sphincter may still be closed ; also air fails to enter the sulci completely. This applies particularly to the sulcus of the upper jaw, where tension of the cheeks and capillary attraction will tend to maintain the moist surfaces above the necks of the teeth in contact. The flow of saliva from the parotid will break the contact but it also demands a further act of swallowing. The slight negative pressure with the tension of the cheeks will act as a constricting force upon the base of the maxillary dental arch. Where the dental arches are well expanded, in those cases in which the lips are apart and the negative pressure is maintained behind the incisors, the inequality between the base and arch is most marked, and the pressure in the sulcus is lowest. A most obvious tension ridge is present. The very marked character of the tension ridge, indicating a considerable contrast between the compressed and uncompressed areas, strongly supports this view. This constricting band will tend to influence nasal development both laterally and anteriorly. Pitkin has shown that the abnormal nose does not swing out so far from the cranium as the normal nose. It would appear to be an important factor in the production of the flattening found in the " adenoid facies."
Causes of failure of the oral sphincters.
- (1) The commonest cause appears to be concerned with failure of muscular control. The anterior sphincter is most easily observed and its failure may follow any condition of health which produces muscular weakness. The sister of the maternity ward tells us that when a baby becomes unwell it tends to sleep with its mouth open and on recovering to close it again. In twenty-six out of fifty-two cases of failure of the anterior sphincter which we have carefully investigated, there is a history of a severe illness or operation in infancy. It would seem probable that it was the muscular weakness resulting from this that first initiated the habit. In old age when the musculature is becoming enfeebled the mouth tends to drop open during sleep. In this case, however, the posterior oral sphincter often fails also and mouth-breathing results. During mental concentration the mouth sometimes drops open, presumably as a result of muscular relaxation, but the condition is only temporary. (2) Under conditions demanding a more rapid respiratory interchange, as in pneumonia, oral breathing becomes necessary. It is possible, particularly in children, that the habit thus acquired may persist. (3) Failure of the anterior sphincter (open mouth) often occurs in several members of the same family, parents and children. We are of opinion that imitation is an important factor. It is notorious how children copy the most trivial habits of their parents and those with whom they live. (4) Lowndes Yates regards a faulty position of the neck, in which the head is pressed forward, as a probable cause. He suggests that as a result of the cervical vertebra being pushed forward and the head extended, there is a definite pull on the mandible.
Possible causes of mouth-breathing.-It has already been shown that the open mouth habit is common, whereas mouth-breathing is comparatively rare. Only if both anterior and posterior sphincters fail is mouth-breathing possible. Usually in such cases the breathing is partly oral and partly nasal, and only if there is definite obstruction in the nose or nasopharynx, or if by muscular action the soft palate is raised and held in contact with the posterior pharyngeal wall, will respiration become completely oral. We have shown, moreover, that in a good many individuals either the anterior or the posterior sphincter is inactive. Therefore, but a single step is necessary--the failure of a second sphincter-to establish oro-nasal breathing.
The mucous membrane of the nose, especially that covering the inferior turbina.ted bones, contains erectile tissue, This is liable to swell in conditions of catarrh, and also when the atmiosphere is warm and moist. It is suggested that a superabundance of clothing by day, and more especially by night, by interfering with normal perspiration may result in an increased need for loss of fluid from the nose and so swelling of this erectile tissue may result. Lastly, it is known that the prone position often results in increased swelling of the mucous membrane of the nose. We anticipated, therefore, that not a few nose-breathers with lips apart would be found to be oro-nasal breathers at night, but as has already been shown this was not the case.
In those cases of adenoids in which oro-nasal breathing is developed, the sequence of events may be as follows. At the junction of the nasopharynx and nose the direction of the inspiratory and expiratory currents of air are changed. Air on inspiration through the nose will impinge directly upon the pharyngeal wall. Adenoids which have developed in this situation may, therefore, easily become infected, if the inspired air is germ-laden. The spongy structure of the adenoids is such as to make them a receptacle for retaining micro-organisms which have been demonstrated to exist in their recesses. A constant source of supply of microorganisms having in this way been provided, it is easy to see that attacks of nasal catarrh may be developed, as experience shows to be the case, with intermittent swelling of the mucous membrane of the nose. As a result, oro-nasal breathing may follow, and further hypertrophy of the adenoids may lead to oral breathing.
Effects of nasal obstruction.-The effects of nasal obstruction upon the architecture of the nose and mouth may be to some extent elucidated by a study of the somewhat rare condition of congenital atresia of the post-nasal orifices. When this condition is bilateral it is clear that no air can pass through the nose and that the mouth must be constantly kept open for breathing. Up to the present some 180 cases of congenital choanal atresia have been described and of these about a quarter are bilateral.
Unfortunately, in the literature the unilateral and bilateral cases are not always clearly separated from one another. It would appear, however, that in both types deformity of the chest is rare, but that some amount of arching of the hard palate is usual. Thus Wright describes two such bilateral cases. Richardson quotes Haag as stating that he had collected from the literature records of sixty-eight cases, but that in only twenty-one was there any mention of the forin of the hard palate. In fifteen of these the palate was high and in six normal. Richardson goes on to state that John Lang's six cases and Kahler's nine all had high arched palates. Porter, quoted by Fraser, states that in 87*5% of cases the palate was high. It would seem clear, therefore, that on account of the complete nasal obstruction in bilateral cases and partial obstruction in unilateral, the action of the tongue in moulding the palate has been interfered with.
Turning now to deformities of the face and nose, one is surprised to find how few are mentioned, especially in bilateral cases. Thus, Wright states that in his two bilateral cases the nasal passages were wide and the septum straight. Ridout, in another bilateral case, states that radiographs show the frontal sinuses and antra of normal size. Richardson says that there is usually a widening of the nasal chambers and that the facial appearance does not show the changes, which are usually manifested so markedly in other forms of nasal obstruction. This is confirmed by Roth and Geiger, who state that: "Changes in the facial expression are not so marked as in complete nasal obstruction due to vegetation in the nasopharynx and pharynx." Wright sums up the situation by saying: "Apparently pure mouthbreathing produces some degree of narrowing and arching of the palate, but chest deformity, narrowing of the nose, collapse of the alae, deflection of the septum, and changes in the ears are the result of respiration through a partially obstructed passage, or of infection, or of both," and Tilley confirms this observation.
To sum up then, it would appear that complete congenital nasal obstruction may be associated with few changes except in the palate, and that these changes have apparently resulted from the absence of moulding by the tongue in consequence of the open mouth. On the other hand, associated with partial nasal obstruction are not infrequently marked changes in the nose and face. To explain this two theories have been elaborated. The first, associated with the name of John Hilton, suggests that disuse of the nose during growth of the organism will lead to imperfect evolution and expansion of the nasal framework, owing to the physiological stimulus of functional activity being in abeyance. But surely the physiological stimulus will be most completely in abeyance when the nasal obstruction is congenital and complete. The second theory suggests that during normal respiration there is a decreased pressure of air during inspiration and an increased pressure during expiration, and that when the nasopharynx is blocked by adenoids, this rhythmic increase and decrease is lessened. It must be pointed out, however, that in cases of nasal obstruction at the anterior nares, from collapse of the alae nasi, for instance, the variations of pressure in the nose must be greater than normal and that in posterior choanal obstruction they must be entirely absent, yet in neither condition is there evidence of any contstant deviations from the normal in the structure of the nose. It would seem clear, therefore, that deformities of the nose and face are more often the cause than the result of the nasal obstruction.
With regard to deformities of the chest, the explanation may be different. A child with congenital nasal obstruction, if it survives, quickly gives up the struggle and becomes a mouth-breather. On the other hand, when the obstruction is variable, and incomplete, the physiological urge for nose-breathing is constantly exerting itself and retraction of the sternum and lower ribs may result.
CONCLUSIONS.
(1) The urge for respiration through the nose is so great that mouth-breathing is established with difficulty.
(2) Oro-nasal breathing is uncommon. Oral breathing is rare.
(3) A negative pressure is normally present in the oral cavity during inactivity. (4) Failure of one or both oral sphincters results in loss of negative pressure.
(5) The loss of the normal negative pressure in the mouth is associated with impaired action of the tongue, lips, cheeks and other moulding forces of the jaws. The deformities of the jaws result from the impaired and misdirected action of those forces.
(6) Failure of the anterior oral sphincter is common but does not indicate mouth-breathing. (9) Tension ridges upon the gums and mucous membranes mark off the areas where compression of the tissues exists from where it is absent.
(10) Nasal obstruction by adenoids rarely occurs, although the associated catarrh and swelling of the erectile tissue may diminish the airway.
(11) Deformities in the nose may cause obstruction but are not caused by it. with report of two cases, Laryngoscfpe, 1927, xxxvii, 263, 8. HERBST, " Appearance in the Buccal Cavity Consequent upon External Air Pressure," trans. froma German, Ashes Quarterly, Marcb, 1924, distinguish between: (1) the so-called typical adenoid facies; (2) the high-arched palate of the rhinologist, and (3) the contracted arch with dental irregularity of the odontologist. As to the typical adenoid facies, it was a myth for which no evidence had ever been brought forward, and he felt that it had received its quietus that night. He thought that it was a remarkable phase in the history of medicine that this hypothesis, the origin of which it was impossible to trace, had been accepted as a fact by practically the whole medical profession in the country. It was to the credit of the dental profession that they had approached the subject with an open mind and found that the whole of what they had been taught by surgeons of other departments was wrong. It was, he believed, Mr. Rollinson Whitaker1 who had first begun to doubt the accepted teaching of rhinologists that obstruction due to an excess of lymphoid tissue in the nasopharynx by preventing nasal respiration was the cause of a particular configuration of the face. During the past ten years he had found his younger dental friends becoming more and more confident in the fallacy of that teaching, while his junior medical and surgical colleagues still brought him patients with that type of countenance under the assumption that it was a definite indication of the necessity to scrape the nasopharynx. He (the speaker) feared that the readers of the paper might be trying to make the pendulum swing too far. It was difficult to change the ideas that one had held for a quarter of a century, in a day, and to accept the practical non-existence of mouth-breathing in children was difficult. He thought that it would be necessary carefully to watch people and to see if the observations of the readers of the paper would be confirmed.
The paper afforded good evidence of what a bad term was the word adenoids. This vague term was one which everyone who used it assumed would be understood by his listeners; yet it was difficult to define. In this paper it was used in one place to denote a normal structure where " lymphoid tissue " was meant; in other places the word was put between inverted commas, showing that the authors did not accept the meaning given to it by others; while in the only place where mention was made of what he (Mr. Layton) would accept as adenoids the condition was thus described: " the lymphoid tissue of the nasopharynx is so much increased in amount that it blocks the airway." It was interesting to note that this was described as being rare, thus supporting his own teaching during the past few years that rhinological adenoids was a disappearing condition and that the operation for it was seldom needed at the present day and would ultimately follow the amputation of the uvula or the removal of the inferior turbinal into the limbo of forgotten industries.
In his recent book, " The Scientific Outlook " (p. 63), Bertrand Russell had said, "Throughout the history of physics the importance of the 'significant' fact has been very evident." He (the speaker) thought this principle should be applied to clinical medicine and made the " significant" case, a form of study which has been somewhat neglected of late. He proposed to show illustrations of cases significant to the matter under consideration.
Case I (Trans. Brit. Soc. Study Orthodont., 1914, p. 40, fig. 1 ) was that of a youth, aged 21, with the facies in question. He had the high-arched palate to a marked degree but there was no sign of contraction of the arch and no irregularity of the teeth. This showed that the high-arched palate of the rhinologist and the contracted palate of the odontologist were not the same, and that the latter was not necessarily connected with the so-called adenoid facies. Cases II and III were the two sisters with congenital stenosis of the posterior choanae described by Mr. Wright, to which reference had been made in the paper. Mr. Wright stated that these girls did not have the adenoid facies, yet the casts of their mouths-of which he had allowed the speaker to have copies made-showed the high-arched palate and an irregularity of the teeth, although this was not the irregularity usually present with the contracted arch.
These cases showed that it was possible to have the high-arched palate without the so-called typical adenoid facies, and that even if the former might be caused by mouth-breathing the latter was not.
Cases IV and V were two children (Ibid., 1914, p. 40, fig. 2), in whom the respiration as judged by the criteria of those days was identical, yet one had marked contraction of the arch with a high palate and the other had a palate and a row of teeth that might be taken by anyone who wished " to conceive an ideal normal," a hypothesis that he, the speaker, would not accept.
Case VI (Ibid., 1914, Case D II) was a girl, aged 12, who had apparently been a mouth-breather from birth. Yet she had a palate that might have served for Trilby's as described by Svengali (p. 71).
Mr. A. R. Friel said that a common feature of nasal obstruction was congestion of the nose in sufficient degree to cause mouth-breathing in certain cases. He described various mechanical lip-exercising devices for inducing closure of the moutb.
Mr. E. D. D. Davis urged closer co-operation between the laryngologist and the odontologist. The mouth-breather, often found with a clear nose, was usually of inferior physique, as compared with the nose-breather; he more easily caught cold and acted as a carrier of infection.
Mr. J. G. Turner considered adenoids to be a local disease. A large number of children, otherwise well grown, yet suffered from all the disabilities that adenoids could produce.
Dr. R. P. Garrow explained that every educational authority in the country was bound to provide a scheme for the removal of tonsils and adenoids, but the more he had seen of those operations in school children the less he had liked them. He suggested that a great service would be done if copies of the paper were sent to every school medical officer.
Mr. Harold Chapman asked if models of children's mouths had been taken in very early years, and if any change in the shape or size of the dental arches had been observed. In many cases patients were forced to keep their mouths open owing to the position of the teeth.
Mr. Somerville Hastings, in reply, said that very few children breathed through their mouth, though many kept their mouth open. What had been called adenoid facies was a condition in which the mouth was open but not necessarily used for breathing. He also had seen the casts of the mouths of Mr. Wright's cases referred to by Mr. Layton (Cases II and III). He was in Bristol a few days ago and Mr. Wright had shown him also casts from the mouths of the same girls taken two years after the obstruction had been relieved by operation. As the result of two years of closed lips, the jaws and palates had become almost normal. He disagreed that adenoids practically never caused nasal obstruction, having seen cases in which the nose was completely blocked, though such instances were rare. When adenoid tissue became infected it might act as a septic focus and cause nasal obstruction and give rise to trouble in other ways.
Mr. Warwick James explained that there were many aspects of the subject, but the paper had dealt mainly with local changes. Lip exercisers were of value chiefly as a daily reminder that the lips must be closed and a negative pressure produced by swallowing; on this account they should be used in the early morning. Orthodontic treatment should be commenced at as young an age as possible.
